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HOLISTIC APPROACHES OF TREATING PERIODONTAL DISEASE 
 
MANUELA TEIXEIRA 
 
ABSTRACT 
  
Oral health is an integral part of overall health. Oral health conditions, such as 
periodontal disease, can lead to lower quality of life. Periodontal disease is the 
inflammation of the tissue that surrounds the teeth. As this disease progresses, 
inflammation can affect the supporting bone around the teeth, creating pockets and 
eventually leading to tooth loss. With recent studies, serious systemic illness like 
cardiovascular disease, diabetes, and stroke have been linked to periodontal disease. Due 
to this association, maintaining a healthy oral cavity can help to prevent systemic disease. 
This interconnection of the mouth and body is just one of the many beliefs that holistic 
dentists possess. In holistic dentistry, dentists focus on proper nutrition, prevention of 
infection, and the use of nontoxic materials. Traditional dentistry is based on a problem-
oriented model and often focuses on just the head and neck region. For years, traditional 
dentists have treated periodontal disease, but some treatments have led to negative 
outcomes. Conventional periodontal therapies have involved scaling and root planing, 
irrigation with antibiotic agents, as well as the administration of antibiotics, and invasive 
gum surgeries.  In holistic dentistry, there are several noninvasive alternatives to treating 
periodontal disease. Such alternatives include a modified, safer approach to scaling and 
root planing, irrigation of ozone and other nontoxic agents, and laser therapy. In addition, 
holistic dentistry emphasizes the importance of disease prevention. Such practices 
 vi 
 
include proper oral hygiene, incorporating supplementation to avoid vitamin deficiencies, 
and oral probiotics to promote a healthy oral microbiome. For patients suffering from 
periodontal disease, it may be beneficial to consider biocompatible periodontal therapy. 
This kind of therapy not only treats periodontal disease and addresses the cause of the 
problem while supporting the body’s natural healing process. Further research on holistic 
periodontal treatment, which has demonstrated success in a variety of studies, will 
continue to benefit both the oral cavity and overall wellbeing of patients.  
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INTRODUCTION 
 
Oral health plays a significant role in overall health. It is essential to realize that 
oral health is not isolated from overall health, but it is an integral part. In 2016, the 
Fédération Dentaire Internationale World Dental Federation (FDI) developed a new 
definition of oral health that takes this principle into account. According to the FDI, the 
definition of oral health states: 
Oral health is multi-faceted and includes the ability to speak, smile, 
smell, taste, touch, chew, swallow and convey a range of emotions 
through facial expressions with confidence and without pain, 
discomfort and disease of the craniofacial complex. (Hescot, 2017) 
 
The FDI also expressed that “oral health is a fundamental component of health and 
physical and mental well-being” (Hescot, 2017). Oral health conditions, such as 
periodontal diseases can lead to decreased organ health that could cause a lower quality 
of life. 
Periodontal diseases involve both recessive and inflammatory alterations of the 
tissues that surround the teeth known as the periodontium. Recessive alterations may 
result due to morphologic, mechanical, or functional reasons; however, inflammatory 
alterations lead to the development of gingivitis and periodontitis (Wolf & Hassell, 
2006). Periodontal diseases continue to be the most common cause of tooth loss in the 
world. In the United States alone, periodontal disease effects 30-50% of the population 
(Khan, Kong, Meiller, & Jabra-Rizk, 2015). Through research, a link has been associated 
between periodontal disease and systemic illnesses, such as cardiovascular disease, 
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diabetes mellitus, and stroke. Due to this relation, maintaining periodontal pathogens is 
crucial for not only oral health, but also overall health (Yap, 2017).  
 The understanding of overall health has two different definitions when discussing 
traditional Western medicine versus integrative medicine. Integrative medicine focuses 
on the mind-body-spirit components an individual. Although the oral cavity is part of the 
human body, often times the two are evaluated separately. Integrative dentistry has a firm 
belief that many diseases start in the mouth. Fortunately, more dentists are emphasizing 
how oral health issues can affect the whole body. Dentists are also working to collaborate 
with other medical professionals to provide patients with the best treatment (Pullman, 
2015). Similar to integrative medicine is functional medicine.  
Holistic dentistry, also known as biological dentistry or biocompatible dentistry, 
is an approach to dentistry that emphasizes all of these aspects. This kind of dentistry 
believes in the important role oral health plays in overall health and the interconnection 
of the mouth and body.  It also believes in proper nutrition to prevent and reverse dental 
disease, nontoxic dental materials, and prevention and treatment of dental malocclusion 
and gum disease while encouraging optimal health.	Conversely, traditional dentistry is a 
problem-oriented model that concentrates on the oral cavity and the head and neck 
region. It is a type of dentistry that does not connect the patient’s body as a whole but 
rather focuses on individual teeth. For a dentist that practices holistically, he or she 
believes a patient’s mouth reflects their overall wellbeing (Vigarniya & Rathee, 2018).   
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Similar to the body, the oral cavity has several microhabitats such as the tongue, 
buccal mucosa, and tooth surface. Within the oral cavity, anaerobic and aerobic bacteria 
can coexist and it is the oral microbiome that can promote a healthy or disease-promoting 
environment. If a patient’s mouth is host to harmful bacteria, this can lead to caries 
formation and/or periodontal diseases (International Academy of Oral Medicine and 
Toxicology (IAOMT).  
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BACKGROUND 
Dental Plaque 
Periodontal disease (PD) is defined as the inflammation of the surrounding and 
supporting tissues of the teeth and can range from gingival inflammation to tooth loss. 
This disease is initiated by a biofilm called dental plaque (Kinane, 2001). Dental plaque 
naturally forms on teeth and is present in all areas of the mouth. Such areas include: 
above (supragingival) and below (subgingival) the gumline, as well as on all the mucosal 
surfaces. Dental plaque also contributes to the host defenses by preventing bacteria 
colonization; nevertheless, if plaque builds up to uncontrollable levels that fight the host 
defenses, oral conditions like caries and PD can follow (Marsh & Bradshaw, 1995). 
The development of plaque occurs in several steps. First, a conditioning film is 
formed on the surface of the tooth called the pellicle. Planktonic, free-floating, bacteria 
then begin to associate with the pellicle by recognizing any binding proteins. These 
associations are mostly due to physical or electrostatic interactions and are loose and 
reversible. Eventually, chemical forces become predominate. Once bacteria adhere to the 
pellicle, they release extracellular polymeric substance (EPS), which aids in their 
attachment (Huang, Li, & Gregory, 2011). These bacteria are the primary colonizers. 
Proliferation of the bacteria may begin and this marks the formation of microcolonies. 
These microcolonies then form to create biofilm, or attached plaque. This plaque grows 
and matures to act as a complex organism. During this time, anaerobic organisms begin 
to increase in number and metabolic products activate an immune response from the host. 
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In the biofilm, bacteria are protected within a matrix of extracellular polysaccharides and 
cannot be reached by phagocytic cells or outside bactericidal agents (Wolf & Hassell, 
2006). After the biofilm has matured, there will be a planktonic phase. During this phase, 
bacteria will disperse giving rise to planktonic bacteria that will later colonize other tooth 
surfaces (Unosson, 2015). Biofilm bacteria are about 1,000 times less sensitive to 
antimicrobials when compared to the planktonic bacteria (Wolf & Hassell, 2006). The 
stages of plaque formation are illustrated in Figure 1. 
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Figure 1: Development of Dental Plaque. A. Planktonic (Z) bacteria begin to associate 
with the pellicle (X). B. Bacterial adhesins adhere to the pellicle receptors and become 
the primary colonizers. C. Bacterial proliferation begins. D. Formation of microcolonies. 
E. Formation of biofilm or attached plaque (Y). F. Plaque begins to mature and act as a 
complex organism. Figure taken from Wolf & Hassell, 2006. 
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Calculus Formation 
 If dental plaque accumulates and is left undisturbed, it can harden to become 
calculus via mineralization. Calculus, or tartar, is a hard, calcified, deposit that attaches to 
teeth surfaces. Calculus itself is not pathogenic, but due to its rough surface, this provides 
a retention area for pathogenic bacteria (Wolf & Hassell, 2006). It is classified into two 
categories: supragingival and subgingival calculus (Figure 2). Supragingival calculus is 
found coronal or about the gingival margin and often appears yellow/white. Subgingival 
calculus is located apical or below the gingival margin and has a brown/black pigment 
(Roberts-Harry & Clerehugh, 2000).  
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Figure 2: Subgingival and Supragingival Calculus Deposits. Image shows calculus 
deposits on subgingival and supragingival margins. Figure taken from White, 1997. 
 
Calculus is a porous substrate that can adsorb different substances from gingival 
exudate and saliva. In the development of supragingival calculus, plaque absorbs calcium 
and phosphate from the saliva. For subgingival calculus, plaque also absorbs calcium and 
phosphate from the crevicular fluid. After absorption by plaque, calcium and phosphate 
will cause mineralization of plaque intercellular matrix. The calcium ions from the saliva 
are then removed by chelation promoting binding of calcium with carbohydrate protein 
complexes. This ultimately leads to a precipitation, which contains calcium phosphate 
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salts. The collection of these salts will form a calcified mass and ultimately lead to the 
formation of calculus (Aghanashini et al., 2016) 
 
Etiology of PD 
 The etiology of PD involves the interaction between dental plaque and the host. 
For years, bacteria were thought to be the main cause of PD; however, this view has 
evolved. Bacteria serves as the primary etiologic factor of PD, but it is important to 
understand that while PD is initiated by bacteria, it is propagated by host cells. In other 
words, there are several host factors that contribute to the development of PD. Such host 
factors include: the non-specific and specific immune response of the host and any 
systemic illness that the patient may have. Habits that may directly damage the 
periodontal tissues are smoking, poor diet, and stress. These factors can disrupt the 
natural balance of attack and defense in a host. It is possible that the most aggressive 
forms of PD are seen in individuals with virulent bacteria and a weaken immune system 
(Wolf & Hassell, 2006).  
 
Diagnosis of PD 
Diagnosis of PD is determined by clinical evaluation of the gingiva and 
examination of radiographic films to detect any bone loss (Khan et al., 2015). During a 
clinical evaluation, color of the gingiva is observed along with periodontal probing. 
Periodontal probing is accomplished with an instrument called a probe. This probe is 
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inserted into the gingival sulcus (GS) and measures its depth. The GS is a narrow groove, 
around 0.5mm deep, that surrounds the tooth. The most coronal cells of the junctional 
epithelium (JE) make up the bottom of the sulcus, while one lateral wall of the sulcus is 
the tooth structure and the other is the sulcular epithelium (SE) (Figure 3) (Wolf & 
Hassell, 2006).  
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Figure 3: Periodontal Structures and the Gingival Sulcus. Shown is a cross-section 
view of the periodontal structures. The following anatomic landmarks are: AB (alveolar 
bone), AC (alveolar crest), AM (alveolar mucosa), CB (compact bone), CEJ (cemento-
enamel junction), CT (connective tissue), DEJ (dentoepithelial junction), ES (enamel 
space), G (gingiva), GE (gingival epithelium, GG (gingival groove), GM (gingival 
margin), GS (gingival sulcus), JE (junctional epithelium), MGJ (mucogingival junction), 
MS (marrow space), OE (oral epithelium), PDL (periodontal ligament), RC (radicular 
cementum), SE (sulcular epithelium). Figure taken from The University of Pittsburgh 
School of Dental Medicine, n.d.  
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A definite diagnosis of PD is through the use of indices criterion. Indices are 
presented as numbers and are used in both epidemiologic studies and private practice 
settings. Keeping track of indices in private practice could be a way of providing 
motivation to patients and acknowledging any progress in treatment. The two indices that 
show the most importance are gingival index (GI) and plaque index (PI). GI is 
distinguished through four grade levels: grade 0 (normal gingiva and no inflammation), 
grade 1 (minor inflammation; mild erythema with no bleeding), grade 2 (moderate 
inflammation; erythema with bleeding on probing (BOP)), and grade 3 (extreme 
inflammation; severe erythema and swelling with possible spontaneous bleeding; 
ulceration). PI also has a four level grade system: grade 0 (no plaque), grade 1 (thin layer 
of plaque at the gingival margin), grade 2 (moderate visible plaque accumulation along 
the gingival margin), and grade 3 (copious amount of plaque along the gingival margin 
and interdental spaces) (Wolf & Hassell, 2006). 
Another clinical observation utilized for diagnosis is odor detection or discharge 
from the gingiva. A malodorous and metallic taste is a common sign of infection, as well 
as any purulent discharge from the gum tissue. Recession and abfractions may not 
propose infection, but are symptoms of an occlusion issue that can overwhelm 
periodontium that have lost bone support. Mobility of teeth is another observation of 
unhealthy periodontium. If a tooth is healthy, it should not be mobile for the supporting 
structures of the tooth are healthy and will keep the tooth in place. Lastly, connective 
tissue (CT) destruction and bone loss is examined via radiographs. Radiographs are 
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capable of showing the apical migration of the CT attachment and alveolar bone loss, but 
do not present active infection (International Academy of Oral Medicine and Toxicology, 
1999).  
Stages of Periodontal Diseases  
Periodontal diseases can be divided into five types: type I (gingival diseases), type 
II (chronic periodontitis), type III (aggressive periodontitis), type IV (periodontitis as 
manifestation of systemic disease), and type V (necrotizing periodontitis) (Wolf & 
Hassell, 2006). 
Type I: Gingival Diseases 
Type I periodontal disease can involve both plaque-induced and non-plaque 
induced gingival lesions. For the sake of this paper, we will focus on gingival lesions 
caused by plaque. Gingivitis refers to the inflammation of the most superficial 
periodontal tissue called the gingiva (Figure 4) (Kinane, 2001). This inflammation is the 
direct immune response to dental plaque that forms on the surface of teeth and causes 
gums to become red and swollen. If this plaque is not removed daily through proper oral 
hygiene, plaque hardens to become calculus, which can only be removed by a dental 
professional. The longer dental plaque and calculus remain on teeth, they become more 
harmful to the teeth and periodontium (National Institutes of Health, 2013.).  
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Figure 4: Additional Periodontal Structures. This is another cross-section of the 
periodontal structures. Figure taken from Kasaj, 2018. 
 
Gingivitis is subdivided into four categories: healthy gingiva, mild gingivitis, 
moderate gingivitis, and severe gingivitis. Clinically, healthy gum tissue appears firm and 
presents a pink color (Figure 5). It should be noted that healthy gingiva might show 
varying degrees of brown pigmentation for darker skin toned individuals. Pigmentation 
results from the synthesis of melanin by melanocytes in the basal layer of the epithelium 
(Figure 6) (Wolf & Hassell, 2006).  
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Figure 5: Healthy Gingiva. Shown is clinically healthy gingiva. Figure taken from 
Kinane, 2001. 
 
 
 
Figure 6: Healthy, Pigmented Gingiva. Displayed is clinically healthy pigmented 
gingiva. Figure taken from Kumar, 2013.  
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Healthy gum tissue is often clinically described as healthy; however, this does not 
mean the gum is healthy histologically. Maintaining perfectly healthy gum tissue is 
difficult because plaque is continuously present. Healthy gingiva is categorized into two 
forms: pristine and clinically healthy. Pristine gingiva is described as gingiva that shows 
minimal or no inflammation histologically. While clinically healthy gingiva, or the initial 
lesion, appears healthy clinically, it actually demonstrates inflammatory infiltrate 
histologically with 5-10% occupancy of the gingival CT below the epithelium. This 
initial lesion appears within four days of plaque accumulation and is located in the GS 
and affects part of the JE (Kinane, 2001). The JE surrounds the neck of every tooth and it 
is what attaches the marginal gingiva to the tooth surface (Figure 3). Because the JE is 
permeable, it acts as a two-way pathway for the metabolic products of plaque bacteria to 
diffuse through one direction and host defense substances to diffuse the opposite way. 
This tissue is always transmigrated by polymorphoneuclear leukocytes (PMNs) even if 
the gingiva is not clinically inflamed (Wolf & Hassell, 2006). In addition to an 
inflammatory infiltrate, during this stage there is an increased dilation of vessel below the 
JE, an increased permeability of the microvascular bed, an increased migration of 
leukocytes into the GS and JE, and a loss of collagen confined to the inflammatory 
infiltrate area (Kinane, 2001). 
As plaque accumulates, clinical symptoms can become severe. Such symptoms 
include bleeding, erythema, edematous and hyperplastic swelling, and ulceration. In mild 
gingivitis, or the early lesion, erythema becomes more prominent, edematous swelling is 
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visible, and there is slight BOP, which is the first clinical symptom of gingivitis. There is 
also no radiographic evidence of bone loss (Wolf & Hassell, 2006). Histologically, 
dilation of the vessels below the JE remains and there is further recruitment of leukocytes 
(lymphocytes, monocytes, and macrophage), which dominate at the lesion, as well as 
plasma and mast cells (Cekici, Kantarci, Hasturk, & Van Dyke, 2014). In attempt of 
destroying the bacteria, leukocytes will begin phagocytosis and degrade the bacteria by 
producing enzymes, defensins, and reactive oxidative species (ROS). These components 
are also released extracellularly; however, because ROS is non-selective, it will affect 
adjacent healthy tissue. During inflammation, ROS is capable of damaging healthy cells 
by destroying DNA and stimulating macrophages and monocytes to generate cytokines 
(Najeeb, Zafar, Khurshid, Zohaib, & Almas, 2016). Furthermore, infiltrate has increased 
its occupancy to about 15% of the gingival CT and collagen destruction has reached to 
60-70% during this stage (Kinane, 2001).  
After 2-3 weeks of plaque buildup, the early lesion develops into an establish 
lesion, or moderate gingivitis. Clinically, erythema and edematous swelling is more 
noticeable and there is hemorrhage during and following probing. There is still no sign of 
bone loss in the radiograph (Wolf & Hassell, 2006). During this stage, the affected area 
has increased in size and both lymphocytes and plasma cells have dominated the area of 
the lesion. Lymphocytes and macrophages are also found in the lamina propria. There is 
also a prominent neutrophil infiltration of the JE and SE. The JE and SE now proliferate 
farther into the CT causing the gingival sulcus to become deeper and creating a pocket 
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containing a substantial leukocyte infiltrate. This infiltrated is composed mainly of 
neutrophils, which ultimately travel across the epithelium into the GS (Kinane, 2001) 
The advanced lesion, or severe gingivitis, shares the same features as the 
established lesion; however, erythema, edema and hyperplastic swelling is most 
prominent during this stage. Normally, there is profuse BOP after light probing of the 
GS. Due to this inflammation, it can be suspected that along with plaque accumulation on 
the supragingival tissue, there is plaque buildup on the subgingival tissues as well. It is 
also possible to see ulceration during this stage (Kinane, 2001). 
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Figure 7: The Progression of Gingivitis. Healthy gingiva appears pink and the free 
gingival margin is distinct from the attached gingiva (top left). Mild gingivitis shows 
little erythema and edematous swelling (top right). Moderate gingivitis displays obvious 
erythema and edematous swelling. No stippling is seen (bottom left). Severe gingivitis 
appears red and shows edematous and hyperplastic swelling, as well as interdental 
ulceration (bottom right). Figure taken from Wolf & Hassell, 2006.  
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Type II: Chronic Periodontitis 
Gingivitis is reversible, but if left untreated, gingivitis may progress to periodontitis 
which is inflammation that extends into the deeper periodontal tissues including the 
cementum, periodontal ligament, and alveolar bone (Cekici et al., 2014). This 
advancement between gingivitis and periodontitis is also initiated by the predominant 
change of T-cells to B-cells (Kinane, 2001). 
The primary symptom of periodontitis is the destruction of connective tissues 
(Figure 4). This destruction will cause the gum tissues to detach from the teeth creating a 
pocket and ultimately leading to tooth loss due to the decrease in bone support (Khan et 
al., 2015). Additional symptoms may include gingival shrinkage (recession), gingival 
swelling, pocket activity (bleeding or pus), pocket abscess, fistula, tooth migration and 
mobility, and tooth loss (Wolf & Hassell, 2006).  
 Type II periodontitis is subdivided into type II A (localized) and type II B 
(generalized). Type II A periodontitis refers to the irregular distribution of infection 
within the dentition (<30%), while in type II B the entire dentition is equally affected 
(>30%). In chronic periodontitis, gingiva shows different degrees of inflammation and 
swelling, with shrinkage in some locations. There is also progressive loss of attachment 
and alveolar bone (Mueller, 2004). 
Type III: Aggressive Periodontitis 
 Aggressive periodontitis is a rare occurrence that appears early and affects 
permanent teeth. This type of periodontitis is separated into localized (type III A) or 
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generalized (type III B) forms. Rapid loss of attachment and alveolar bone is observed in 
aggressive periodontitis. In type III A, the first molars and/or incisor teeth are primarily 
affected. There are at least two permanent teeth suffering from interproximal attachment 
loss. In type III B, many to all teeth are affected. There are at least three permanent teeth 
other than the first molars and incisors that suffer from interproximal attachment loss 
(Mueller, 2004).  
Type IV: Periodontitis As Manifestation of Systemic Disease 
 This type of periodontitis is extremely rare and is first seen after eruption of 
deciduous teeth. This kind of periodontitis is also divided into localized (type IV A) and 
generalized (type IV B). In type IV A, all teeth are affected with inflammation and 
hyperplastic gingiva. In type IV B, individual teeth are affected. Abnormal genetic 
disorders and systemic illnesses are typically associated with this type of periodontitis. 
Such systemic diseases include: hypophosphatasia, otitis media, skin and respiratory tract 
infections (Wolf & Hassell, 2006).  
Type V: Necrotizing Periodontitis.  
 This type of periodontitis is an acute infection where necrotic lesions expand into 
the periodontal ligament and alveolar bone. The symptoms observed include rapid loss of 
attachment (without pocket formation) and bony sequestration. This necrotizing 
periodontitis usually results from a severely weaked immune system due to immune 
suppression or nutritional deficit (Mueller, 2004). Acquired immunodeficiency syndrome 
(AIDS) has been associated with this type of periodontitis (Kinane, 2001). 
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Periodontal Pathogens and Host Immune Response 
PD is a multifactorial disease that involves host, environment, and bacterial 
factors. The oral cavity is home to various bacteria, viruses, fungi, and protozoa. Such 
micro-organisms can play a protective role in the mouth, but a shift in the microflora can 
initiate disease. It is the colonization of pathogenic pathogens or an imbalanced 
microbiome that ultimately leads to disease (Kanagalingam et al., 2015). Prior to PD, 
gram-positive aerobic bacteria predominantly populate the mouth. PD is characterized by 
a bacterial shift from gram-positive bacteria to gram-negative anaerobic bacteria. 
Currently, there are approximately 12 microorganisms classified as periodontal 
pathogens. These periodontal pathogens include Porphyromonas gingivalis, Tannerella 
forsythia, Treponema denticola, Fusobacterium nucleatum, Eikenella corrodens, 
and Aggregatibacter actinomycetemcomitans. Although, bacteria initiate the development 
of PD, it is the host inflammatory response that causes soft and hard tissues destruction 
(Khan et al., 2015). 
Periodontal pathogens are difficult to eliminate because they can hide from the 
host immune response and antiseptic treatments by binding and/or entering the epithelial 
cells of the gingiva and buccal mucosa. They also can cause relapse of disease because 
they are not only capable of invading the epithelial cells within the periodontal pocket, 
but also on the outer gingiva (Marco Giannelli et al., 2012).  
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Traditional Versus Holistic Dental Treatments for PD 
Scaling and Root Planing 
Periodontal treatment has strived to “restore the biological compatibility of 
periodontally diseased root surfaces for subsequent attachment of periodontal tissues to 
the treated root surface” (Aoki, Sasaki, Watanabe, & Ishikawa, 2004). Although not in 
every case, often the initial treatment of PD involves a procedure called scaling and root 
planing (SRP). SRP is the removal of the diseased tissue, by using either manual or 
mechanical instruments, until a smooth surface is achieved. This removal of the 
cementum causes removal of healthy root structure and provides periodontal pathogen re-
attachment. The idea behind SRP was that tartar caused disease and the diseased layer 
had to be removed; however, removing the harmful organism is what will cure disease 
(International Academy of Oral Medicine and Toxicology (IAOMT, 2017.).  
 In holistic dentistry, biologically based periodontal therapy is a safe, effective, 
and minimally invasive therapy to support the positive and healthy ecologic changes in 
the oral cavity. The objective of this kind of therapy is to eliminate pathogenic microbial 
forms by supporting the patient’s healing process, instead of removing actual tooth 
structure. SRP is still used in holistic practice, but the main focus is to remove calculus, 
not healthy root structure. It is beneficial to remove periodontal pathogens prior to SRP, 
but careful consideration should be given to the antiseptic used. After the area is 
decontaminated, then calculus can be carefully removed without damaging the root  
(IAOMT, 2017).  
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Irrigation of CHX, Povidone-iodine, and Ozone 
Another common traditional treatment to periodontal disease is the use of 
irrigation of various kinds of antiseptic rinses. Such agents include chlorhexidine 
digluconate (CHX), povidone-iodine (polyvinylpyrrolidone iodine, PVP-I), and hydrogen 
peroxide (Hayakumo, Arakawa, Mano, & Izumi, 2013). CHX is the most commonly used 
antiseptic for periodontal treatment. This agent is effective against gram-positive, gram-
negative bacteria, certain viruses and fungi (Dodwad, Gupta, Sethi, Kumar, & Masamatti, 
2011). CHX is used alone or in addition to mechanical cleaning procedures. Once 
applied, CHX binds to soft and hard tissues allowing it to act over a period of time. CHX 
can be effective after just one rinse (Justus et al., 2015). Even with this advantage, there 
are several drawbacks in using CHX. For instance, due to its cationic nature, CHX is 
neutralized when combined with anionic compounds like dentifrice ingredients. CHX’s 
activity is reduced at acidic pH and in the presence of organic matter (Slots, 2002). 
Continuously using this antiseptic for long periods can cause other undesired conditions. 
Such conditions are alterations in taste, mucosal desquamations, and discoloration of 
teeth, gingiva, tongue, and/or resin restorations. These discolorations are due to bacterial 
membranes disintegrating, which results in the denaturation of bacterial proteins (Justus 
et al., 2015). 
Most importantly, studies have proven the cytotoxicity of CHX against gingival 
fibroblasts, endothelial cells, and alveolar osteoblasts. Toxicity toward these cells can 
negatively interfere with the process of wound healing (Wyganowska-Swiatkowska et al., 
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2016). The variation of CHX concentrations has demonstrated different effects on 
fibroblasts. A low enough concentration of CHX can effectively kill micro-organisms 
without interfering the proliferation and morphology of gingival fibroblasts. While higher 
concentrations of CHX have demonstrated an induced inflammatory response, tissue 
necrosis, and inhibition of wound healing. Other studies have shown that CHX can also 
inhibit cell growth, proliferation, and collagen synthesis in human osteoblast and alveolar 
bone cells (Wyganowska-Swiatkowska et al., 2016).  
PVP-I is another antiseptic product that can be used adjunctively to periodontal 
treatment. It is a water-soluble combination of the solubilizing agents polyvinyl-
pyrrolidone and molecular iodine (Demir, Malkoc, Sengun, Koyuturk, & Sener, 2009). 
This agent has a broad-spectrum microbicidal quality that is effective against gram-
positive and gram-negative bacteria, bacterial spores, many viruses, fungi, and protozoa 
(Kanagalingam et al., 2015). PVP-I is able to promptly kill bacteria. In-vitro, PVP-I can 
destroy bacteria such as A. actinomycetemcomitans, P. gingivalis in as fast as 15 seconds. 
It can also kill bacteria and yeasts in about five minutes after contact. PVP-I is also 
effective against herpesviruses, which has shown a resistance to CHX (Hoang, Jorgensen, 
Keim, Pattison, & Slots, 2003). There actually has been no evidence of bacterial 
resistance after short or long-term use of PVP-I. Also, allergic sensitization to this 
antiseptic is rare (Hoang et al., 2003). Unlike CHX, PVP-I does not alter taste sensations 
or irritate oral mucosa. It also does not cause discoloration within the oral cavity; 
however PVP-I can stain the surrounding environment (Slots, 2002). Although PVP-I 
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possesses fewer adverse effects, while providing low toxicity and financial spending, 
finding an effective and safer alternative with less consequences is important for the 
treatment of PD (Hayakumo et al., 2013).  
Ozone is considered an effective adjunctive irrigation agent that is safe and 
natural. Ozone therapy in dentistry has increased throughout the years; however, ozone 
has been used in medicine since 1840. It was almost 100 years later that ozone would be 
finally used in dentistry for the first time. In 1932, the first dentist to practice with ozone 
was Dr. Edwin Fisch, who was a Swiss dental surgeon. It appeared that ozone was only 
used again around 2001. Around this time, there was a study conducted analyzing the 
biomolecules within dental caries before and after the treatment of ozone. Eventually, 
dentistry made a shift to provide more preventative care (Eregowda & Poornima, 2015). 
Ozone is composed of three oxygen atoms to form a tri-atomic molecule (O3). 
Ozone, whether in gaseous or aqueous form, embodies antimicrobial qualities that can be 
used in a variety of dental treatments. It can be used in treatment of caries, as a 
disinfectant in sealant, restoration, and root canal procedures, treatment of sensitivity 
issues, and bleaching (Eregowda & Poornima, 2015). Ozone can be placed into the sulci, 
an abscess, or an area of infection to alleviate and treat bacteria. For instance, ozonated 
water and gas can be used in irrigation of deep periodontal pockets after debridement. 
Patients can also receive ozonated oils to treat their periodontal disease daily.  
With the oral microbiome containing over 700 species of bacteria and knowing 
about plaque’s ability to form and protective itself, ozone is an effective agent against 
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bacteria (Domb, 2014). Ozone has many antimicrobial properties. It is capable of 
inactivating bacteria, virus, fungi, yeast, and protozoa (Tiwari, Avinash, Katiyar, Aarthi 
Iyer, & Jain, 2017). Via oxidation, ozone can lyse the cell envelope of bacteria and stop 
the enzymatic activity of the cell (Eregowda & Poornima, 2015). In viruses, ozone 
terminates the viral capsid and inhibits any virus-to-cell interaction. With fungi, during 
certain stages, ozone can stop cell progression. Ozone is a powerful agent against 
infection without being toxic. It can treat infection, while still supporting the healthy 
tissues and cells of the body (Tiwari et al., 2017).  
SRP and gum irrigation can improve the periodontal status of patients suffering 
from mild periodontitis. However, mechanical SRP methods will not completely kill off 
bacteria and their toxins in patients that present with deeper periodontal pockets 
(Mizutani et al., 2016).  
 
Gum Surgery and Laser Therapy 
When infection becomes more advanced, traditional dentistry administers 
antibiotic treatment and practices invasive gum surgery. In adjunct to mechanical 
treatment, antibiotics are prescribed to fight off infection locally and systemically. 
Unfortunately there are many side effects that follow antibiotics, especially antibiotic 
resistance (Grzech-Leśniak, Sculean, & Gašpirc, 2018). As for surgical interventions, the 
most common ones are gingivectomies, flap operations, and bone re-contouring (osseous 
surgery).  
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A gingivectomy consists of a two-step operation that involves removing diseased 
gingiva and performing SRP the root surface. During this operation, the root is exposed 
by cutting the gum that is forming the pocket below or at the level of the alveolar process. 
The aim of this operation is to excise fibrotically thickened gingiva and eliminate 
periodontal pockets (Mueller, 2004).  
Flap operation techniques have been referred as flap debridement or flap 
curettage. This operation is performed in periodontal treatment for a few reasons. Such 
reasons are: to gain access to the underlying infected root, to visually remove any 
diseased tissue at the root surface, or to restore periodontal tissues.This kind of operation 
may be done if pocket depths greater than 5 mm persist after periodontal therapy. Other 
reason may include bony pockets, interdental craters, or bony lesions (Mueller, 2004).  
The commonly used technique is currently called the modified Widman flap. The 
modified Widman flap was created to adapt healthy collagenous tissues to the tooth 
surface. This procedure involves three incisions to remove a collar of tissue prior to flat 
reflection (Deas, Moritz, Sagun, Gruwell, & Powell, 2016). The three incisions are 
paramarginal, intracrevicular, and horizontal (Figure 8). After these incisions, the piece 
of tissue can be removed. Then there is curettage of the granulation tissue, SRP, removal 
of granulation tissue from the inside of the flap, and suturing of the flap (Mueller, 2004).  
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Figure 8: Incisions Involved in the Widman Flap Technique. Paramarginal incision 
(a), intracrevicular incision (b), and horizontal incision (c). After all three incisions, the 
granulation tissue can be removed (d). Figure taken from Mueller, 2004. 
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Bone recontouring, or osseous surgery, is an even more invasive surgery 
technique that removes deformities of the bone by reshaping it. The goal is to reshape the 
bone to improve the contour of the gingiva underneath. After each of these surgery 
techniques the gum and bone naturally heal (Ochsenbein, 1986).  
All of the surgical procedures are invasive. Fortunately, research efforts have 
worked to find a less invasive periodontal treatment for those suffering from advanced 
periodontitis. The main goal in nonsurgical periodontal treatment is to abolish all bacteria 
causing infection and reduce or hault the development of disease. The nonsurgical 
treatments already mentioned have shown their limitations of accessing bacteria in deeper 
pockets, which is why the additional use of lasers in dentistry has become a more popular 
and less invasive approach (Bowen, 2015). Lasers are promising alternatives or adjuncts 
to periodontal therapy because they can access areas that mechanical instruments cannot. 
They also possess detoxifying and bactericidal abilities (Grzech-Leśniak et al., 2018).  
Neodymium-doped:yttrium-aluminum-garnet (Nd:YAG), CO2, diode lasers, and 
erbium-doped:yttrium-aluminum-garnet (Er:YAG) are the lasers used in dentistry. Lasers 
were first introduced to dentistry as a substitution to treat hard tissue in caries removal 
and restorations. In 1964, Goldman et al.  begin removing caries using the ruby laser that 
was discovered four years prior. This influenced researchers to study the use of other 
lasers such as the argon, CO2, and Nd:YAG lasers on hard tissues. Unfortunately due to 
thermal damage, caries prevention with the use of lasers was limited. The following year, 
Kinersly et al. used the ruby laser to remove calculus; however, this posed a risk of 
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damaging the tooth surface underneth. Using lasers at this point was an issue because the 
periodontium is composed of both soft and hard tissues (Aoki et al., 2004).  
Eventually it was discovered that CO2 and Nd:YAG lasers would be used 
specifically for soft tissues. CO2 lasers, with a wavelength of 10,600 nm, can be served as 
a pulsed or continuous wave laser. The CO2 laser is readily absorbed by water which 
makes it a prefered device for soft tissue. If this kind of laser is used on hard tissue, it can 
cause cracking, melting, and carbonization. The Nd:YAG laser has a wavelength of 1,064 
nm and can be used as a free-running pulsed wave laser. This laser has a low absorption 
of water. Usually these lasers are used for initial periodontal therapy to kill bacteria and 
eliminate inflamed soft tissue from the periodontal pocket (Aoki et al., 2004).  
In 1988 and 1989, reports documented the high absorbancy of the Er:YAG by 
water indicating that this laser can be used for the ablation of hard dental tissue. The 
continous studies on the Er:YAG laser has allowed it to be a helpful device in the hard 
tissue treatment in periodontics, endodontics, and operative dentistry. Er:YAG lasers 
have a wavelength of 2,940 nm, with the greatest absorption in water. Due to this 
absorption, this laser can be used in soft tissues and the ablation of hard tissues. Er:YAG 
lasers were shown to remove calculus to the same degree as SRP (Aoki et al., 2004). 
 
Brushing, Flossing, and Antimicrobial Mouth Rinsing 
The treatments discussed here have been in-office procedures; however, 
periodontal treatment is a combined effort of in-office care, daily oral hygiene, and 
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wellness habits. Daily brushing is crucial in the treatment of periodontal disease, but 
toothbrushing alone is not sufficient. Only brushing will not remove any plaque 
accumulation interdentally. This why it is also important to floss daily to maintain 
healthy gums. Also, recently, interdental cleaning devices have become more well known 
and can serve as a positive adjunct to brushing and flossing (Wilder & Bray, 2016). 
While brushing and flossing are ideal forms of oral hygiene practice, tooth 
surfaces only make up about 20% of the oral environment. The other 80% of the mouth 
consists of oral mucosa and the tongue, which serve has large reserviors for bacteria. 
Supplementing an oral hygiene routine with an antimicrobial mouthrinse is an effective 
way of cleansing all areas of the oral cavity (Wilder & Bray, 2016). In traditional 
dentistry, mouth rinses containing CHX, carbamide peroxide (CP) , and essential oils 
(alcoholic and non-alcoholic) have been commonly used. Although antimicrobial rinses 
have been generally accepted as a form of oral hygiene, not all mouth rinse products are 
safe. A mouth rinse should provide patients antibacterial effects, but without causing 
other health issues. As stated earlier, CHX may reduce gingival bacteria, but it has been 
shown to have no positive long-term effects. CP is another ingredient that at high 
concentrations can kill oral bacteria by increasing oral pH levels, but can also damage the 
enamel tissue. Lastly, the concentrations of some of these mouth washes can kill 
perfectly healthy cells by damaging its DNA and proteins, and ultimately affect the 
body’s natural defense system. Specifically, gingival fibroblasts are damaged due to the 
use of these antibacterial rinses. Because traditional dentistry is based on a problem 
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solving approach and does not encourage discovering the cause of a problem, some times 
other issues arise. A mouth rinse should provide antibacterial effects, without altering the 
vitality of healthy cells. By using products that kill gingival fibroblasts, the healing cycle 
is stopped making it almost impossible to heal any sort of infection (J. Bowen, Cole, & 
McGlennen, 2015).  
 
Influence of Hormones on Oral Health 
 Holistic dentistry often looks beyond the mouth to understand the etiology of 
disease. One common factor that can impact the homeostasis of the mouth is hormones. 
Women tend to experience more oral health issues due to changes in hormones. These 
changes affect gum tissue and the immune response to bacteria within biofilm, which can 
lead to PD. During a women’s life, there are five stages she may experience including 
puberty, menstruation, use of oral contraceptives, pregnancy, and menopause. Within 
these different stages, hormone levels can influence a women’s susceptibility to oral 
diseases (Cleveland Clinic, n.d.).  
Throughout puberty, there is a rise of estrogen and progesterone. These hormones 
can influence an increase in blood flow to the gingival tissue which can alter the way this 
tissue responds to bacterial plaque. The gingiva can appear red and swollen, and bleed. 
During a female’s menstruation cycle, the increase in progesterone can cause similar 
gingival symptoms as seen in puberty along with swollen salivary glands and formation 
of canker sores. For women who take oral progesterone-containing contraceptives, this 
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gingival inflammation can also be detected. During pregnancy, the specific rise of 
progesterone levels can cause pregnancy gingivitis. This condition is due to the increased 
susceptibility to bacterial plaque that can lead to gingivitis. This is the most prominent 
within the second to eight month of pregnancy (Cleveland Clinic,  n.d.). 
As women get older and reach menopause, they may experience different oral 
changes. For instance, with advancement of age, women may take certain medications 
that cause dry mouth. Dry mouth is another condition that results due to the decreased 
flow of saliva. Saliva plays an important role in neutralizing acids within the oral cavity. 
Unfortunately, with a decrease in salivary flow, the mouth can become too acidic and 
provide an ideal environment for harmful bacteria to grow and cause PD. In addition, the 
reduced estrogen levels seen during menopause can become a potential risk for 
inflammation of the periodontium and bone loss. This bone loss within the jaw can 
ultimately lead to tooth loss (Cleveland Clinic, n.d.). 
 
Nutrition 
Nutrition can also play a role in maintaining a healthy oral cavity. There are two 
types of nutrients that make up the human diet: macronutrients and micronutrients. A 
large intake of macronutrients, such as carbohydrates, has been related to PD. For 
instance, a high sugar diet in combination with poor dental hygiene can cause plaque 
accumulation and lead to dental decay and/or periodontal issues. There is also some 
evidence that deficiencies in certain micronutrients can negatively affect periodontal 
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health. For example, antioxidant micronutrients such as vitamin C (ascorbic acid) has 
demonstrated potential of improving periodontal health. As mentioned earlier in the 
pathogenesis of PD, ROS was described to have a non-selective nature and will damage 
healthy periodontal tissue in the inflammatory response. Studies have been shown that 
antioxidants may aid in improving disease by suppressing the oxidative damage caused 
by ROS-mediated inflammation. In addition, vitamin C is also important in the synthesis 
of collagen. A deficiency of vitamin C can result in a disease called scurvy, which 
involves painful bleeding and inflammation of the gums. Proper vitamin C 
supplementation can prevent and cure scurvy. Vitamin C can also be added to gels to help 
periodontal healing after gum surgery (Najeeb et al., 2016).  
Nutrient deficiencies and poor diet can also impact the salivary pH. Maintaining a 
balanced pH level in the mouth allows for a health balance of good and bad bacteria. 
Ideally, the oral pH should remain neutral at 7 or be at least around 6.5. Once pH levels 
drop below 5.5, the body can demineralize enamel and bone to reach the blood calcium 
balance it needs. If a patient presents with symptoms of PD, a low pH level with excess 
free calcium can be expected. The way to control pH is through nutrition. Sugary drinks, 
snacks, and some grains can increase the acidity of the oral cavity. Although saliva plays 
a key role in neutralizing pH, eating acidic foods can also increase the acidity of the 
mouth. If neutralization of the mouth takes too long, pathogenic bacteria can cause 
damage to teeth and gums. If an acidic mouth persists, this allows for pathogenic bacteria 
 36 
 
to proliferate as well as cause demineralization of tooth surface..Due to this, regulation of 
oral pH is essential to reducing risk of tooth decay and gum disease (Breiner, 2012).  
 
Oral Probiotics 
Traditional dentists often prescribe antibiotics to their patients to fight off 
infection. Unfortunately, antibiotic resistance has become of concern. Antibiotics can 
also disrupt the natural and helpful microflora of the body leading to more issues (Shah, 
Gujjari, & Chandrasekhar, 2013). An alternate therapeutic approach has been needed and 
an interest in using probiotics for oral health reason has increased. Probiotics are defined 
as “living microorganisms, principally bacteria, that are safe for human consumptoon 
and, when ingested in sufficient quanitites, have beneficial effects on humna health, 
beyond basic nutrition” (Bonifait, 2009). Suggested mechanisms of probiotics have 
included: secretion of antimicrobial substances like organic acids, hydrogen peroxide, 
and bacteriocins; competion for adhesion against pathogenic bacteria; alteration of pH 
within the environment, which can prevent the formation of pathogens; stimulation of 
nonspecific immunity; and modification of the humoral and cellular immune response 
(Bonifait, 2009). By enhancing the host immune response, this can encourage the 
formation of IgA and defensins and prevent pathogens from producing pro-inflammatory 
cytokines. This will, in turn, decrease inflammation and tissue destruction (Figure 9) 
(Haukioja, 2010).  
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Figure 9: Mechanisms of Probiotic Bacteria. Shown are possible mechanisms of how 
probiotic bacteria can help improve the oral microbiome. Figure taken from Haukioja, 
2010.   
 
Prevention of Periodontal Diseases 
 Maintaining proper oral hygiene is ideal for oral health. In addition to visiting a 
dental health care professional twice a year for routine cleanings, patients are advised to 
sustain an at-home oral hygiene routine. There are many options dental health-care 
professionals can recommend to their patients to support oral health such as toothbrushes, 
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floss, and mouth rinses. Brushing twice daily and performing interdental cleaning once 
daily is an effective way of removing dental plaque in between appointments. 
Unfortunately, if dental plaque is not removed daily, periodontal diseases can arise 
(Wilder & Bray, 2016).  
 
Integrative/Functional Medicine and it’s Connection to Holistic Dentistry 
 Integrative medicine emphasizes the restoration and maintenance of health while 
addressing all physical, emotional, mental, social, spiritual, and environmental factors 
that can influence an individual’s health. This kind of medicine is based on several 
principles. Such principles include a partnership between the patient and practitioner, 
promotion of the body’s natural healing process, utilization of less-invasive treatments, 
and prevention of disease through a healthy lifestyle (Duke Integrative Health,  n.d.). In 
integrative medicine, there is a focus on all the components of an individual including 
mind, body, and spirit.	Although the mouth is part of the human body, these two pieces 
are often viewed separately. Due to this separation, patients may not be provided the best 
care. The involvement of dentistry in integrative medicine is critical, because overall 
health begins at the month. Fortunately, more dentists are emphasizing how oral health 
issues can affect the whole body (Pullman, 2015). 
Similar to integrative medicine is functional medicine. Functional medicine also 
emphasizes how various factors can impact health. This type of medicine also involves a 
more holistic approach to health. Instead of treating patients’ symptoms or illnesses, 
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functional medicine strives to find the cause of the issue while promoting wellness 
(Bland, 2015). Holistic dentistry is a different approach to dentistry that focuses on all of 
these integral and functional medical aspects. This kind of dentistry believes in the 
interconnection of the mouth and body. Dentists that practice this holistic or functional 
approach to dentistry believe that overall health begins at the mouth. They understand 
that the condition of an individual’s mouth can reflect their overall state of health and 
vice versa. Holistic dentists also strive to discover the underlying cause of oral diseases.  
Often times, dental symptoms can result from an imbalance within the body. Due to this 
approach, holistic dentists will examine influential factors such as hormone levels, saliva 
pH levels, and diet to better treat and prevent future illnesses. Understanding how these 
factors can impact the mouth is essential to promote optimal health and wellness. 
(Cardellino, 2013).  
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SPECIFIC AIMS 
 
 It has been well established that periodontal disease is a multifactorial disease that 
affects adults worldwide. Periodontal diseases, such as gingivitis and periodontitis, are 
inflammatory disease that affects the periodontal tissues. It is a disease that is initiated by 
bacteria, but it is the actual host response that leads to tissue damage. In addition, 
periodontal disease has been associated with severe systemic illnesses such as 
cardiovascular disease, diabetes, and stroke thus highlighting the necessity to maintain a 
healthy oral cavity.  
The goal of the study is to increase awareness that oral health should be integrated 
into overall health. It is important for both dentists and other healthcare professionals to 
work together to benefit their patients and public health. Another goal of this study is to 
review the published literature to see if there is evidence that holistic dentistry provides 
alternative treatments that are as effective or superior to traditional approaches. 
Specifically, the study will evaluate the benefits of ozone therapy, laser treatment, 
nutrition, and wellness. Following review, the aim is to conclude that there is solid 
evidence supporting holistic approaches to treating periodontal disease and propose 
further studies aimed at improving periodontal health via alternative mechanisms. 
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PUBLISHED STUDIES 
 
Ozone, CHX, and PVP-I 
The toxicity of dental materials and their adverse effects have shown increased 
concern. Due to these concerns, studies have been conducted to demonstrate the 
biological interactions of such materials (Justus et al., 2015). Analyzing the effects of 
CHX on periodontal tissue has shown some complications due to the different research 
methodologies. Such methodologies like concentration levels, duration of cell exposure, 
and types of media used can result in various conclusions. In one study conducted by 
Wyganowska-Swiatkowska et al. (2016), the effects of low and high concentrations of 
CHX were investigated. It was observed that the low concentration of CHX (0.002%) 
was effective against periodontal pathogens without interfering with the proliferation and 
morphology of human gingival fibroblasts. Conversely, a high concentration of CHX 
(>0.04%) caused inhibition of cell proliferation (Wyganowska-Swiatkowska et al., 2016). 
In 2008, Giannelli et al. conducted a study that used similar concentrations of CHX, but 
observed different durations of treatment. After long-term treatment (5 and 15 minutes), 
an extreme decrease of cell viability was observed at any concentration. Even after short-
term treatment (1 minute) there was still a significant amount of cell death with higher 
concentrations of CHX (0.03-0.12%) (M. Giannelli, Chellini, Margheri, Tonelli, & Tani, 
2008).  
In 2011, there was a randomized clinical trial by Dodwad et al. that compared the 
effects of oral irrigation using ozonated water, 0.2% CHX, and 10% PVP-I. A group of 
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30 patients, both male and female, with pocket depths greater than 6mm in posterior teeth 
were split into three groups (Group A, B, C). During the study period of four weeks, 
recording was split into three intervals: baseline, after one week, and after four weeks. 
GI, PI, and pocket probing depth (PPD) were all recorded during this time and significant 
results were concluded. In terms of GI, there was a higher percentage reduction with 
ozone at 72%. While both CHX and PVP-I showed reductions of 60% and 52% 
respectfully. There was also a higher percentage reduction with PI measurements with 
ozonated water reading at 57.69%, CHX at 54.17%, and povidone iodine at 52% 
(Dodwad et al., 2011). Compared to a study done in 2010, Kshitish et al. also compared 
the utilization of ozone and CHX in reducing GI and PI. According to both of these 
studies, the results were similar and ozone also showed to have a higher percentage of 
reduction in GI and PI (Kshitish et al., 2010) 
The study conducted by Dodwad et al. also observed reduction in PPD with ozone 
water (39.68%), CHX (25.81%), and PVP-I (22.58%) (Dodwad et al., 2011). In 2005, 
Ramzy et al. also concluded positive outcomes in GI, PI, PPD, and bacterial count in 
patients who were receiving SRP and ozone (Ramzy et al., 2005). Huth et al. observed 
the effects of gaseous and aqueous ozone compared to 0.2% CHX against periodontal 
pathogens. A significant decrease in P. gingivalis, Parvimonas micra, and Tannerella 
forsythia was seen with ozone administration (Huth et al., 2011).  
In 2004, Nagayoshi et al. demonstrated the antimicrobial power of ozone. Ozone 
was proven to effectively kill both gram-positive and gram-negative pathogens 
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(Porphyromonas endodontalis and Porphyromonas gingivalis), as well as, Candida, 
Enterococcus fecalis, A. actinomycetemcomitans and P. gingivalis (Nagayoshi et al., 
2004). Huth et al, in 2011, also established that ozonated gas and liquid was superior to 
killing P. gingivalis, but also other microorganisms like Parvimonas micra and 
Tannerella forsythia (Huth et al., 2011). Dodwad et al. observed how successful each of 
these irrigations were against spirochetes. It was shown that ozonated water reduced the 
number of spirochetes by 30.50%, while CHX showed a 21% reduction and PVP-I only 
caused an 8% reduction in spirochetes. Although CHX and PVP-I are conventional 
antiseptics and may be effective in the measured clinical parameters, ozonated water 
overall displayed superior results (Dodwad et al., 2011). 
In a recent randomized double-blind clinical trial conducted by Parkar et al. 
(2017), ozonated water and 0.2% CHX were compared in patients with chronic gingivitis. 
Based on these results, both ozonated water and CHX were concluded to be equally 
effective (Parkar, Shah, Darjee, & Sharma, 2017).  
 
Nd:YAG and Er:YAG Lasers 
There have been numerous studies conducted to examine the benefits of laser 
therapy in adjunct to conventional treatment. A study conducted by Giannelli et al., 
concluded that periodontal pathogens can be eliminated from gingival epithelial cells on 
the outer gingiva with the use of Nd:YAG and diode lasers, thus decreasing the risk of 
relapse (Giannelli et al., 2012). Clinical studies have shown that using Nd:YAG in 
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addition to SRP can reduce the GI and PPD and improve clinical attachment loss (CAL). 
Nevins et al. also concluded a reduction in PPD and an increase in CAL after using the 
Nd:YAG laser (Grzech-Leśniak et al., 2018). Gomez et al. not only saw similar clinical 
improvements in Nd:YAG laser and SRP treatment groups, but noticed a reduction in 
inflammatory mediators like I1-1b, TNFa, MMP-8, and GCF while promoting fibroblast 
attachment to the surfaces of the root (Gómez, Domínguez, García-Kass, & García-
Nuñez, 2011). 
 Gutknecht et al. (2015) led a pilot study that supported the antibacterial effects of 
Er laser therapy. During a six-month period, there was a significant reduction of 
periodontal pathogens such as Prevotella intermedia, Tannerella forsythia, Treponema 
denticola, Fusobacterium nucleatum, Porphyromonas gingivalis, and Aggregatibacter 
actinomcetemcomitans from the periodontal pocket. Furthermore, compared to 
conventional approaches, Er:YAG was shown to completely eliminate biofilm allowing 
for a biocompatible surface (Gutknecht, Van Betteray, Ozturan, Vanweersch, & Franzen, 
2015).. The biocompatibility of a root surface is crucial for the development of new 
attachment. A study by Gaspirc et al. also emphasized this biocompatibility and how the 
Er:YAG laser was shown to have enhanced the adhesion and growth of gingival 
fibroblasts (Gaspirc & Skaleric, 2007).  
 While in vitro studies had already been done to show the effectiveness Er:YAG 
had on ablating calculus from root surfaces without affecting healthy periodontal tissue, 
this same study by Gaspirc et al. tested long-term clinical outcomes of this laser 
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compared to conventional therapy. In comparison with the modified Widman flap surgery 
alone, the addition of the Er:YAG laser showed a greater reduction in PPD and greater 
gain in CAL for more than three after treatment (Gaspirc & Skaleric, 2007).   
 In 2017, a study by Grzech-Leśniak et al., observed the clinical outcomes of 
patients with moderate to severe periodontitis. There were three groups: patients treated 
with both Nd:YAG and Er:YAG lasers, patients treated with only Er:YAG laser, and 
patients treated with SRP alone. Nd:YAG was used to remove ulcerations within the 
periodontal pocket. Er:YAG laser was used at root surfaces to remove plaque and 
calculus. The study concluded that utilizing both lasers improved clinical outcomes. With 
Er:YAG alone, BOP dropped from 18.7% to 10.6% after six months; however, with the 
additional use of Nd:YAG, BOP decreased even more from 15.9% to 7.4% after six 
months. There was a greater improvement observed in BOP in both laser groups than the 
patients receiving SRP treatment just after three months. Patients treated with both lasers, 
also presented substantial improvements in CAL and bacterial count (Grzech-Leśniak et 
al., 2018). 
 
Antimicrobial Mouth Rinses 
Research on mouth rinses that are both antibacterial and safe on healthy oral cells 
has been in need. A study by Bowen et al. examined various commercially available 
mouth rinses to conclude their effect against bacterial while verifying their toxicity 
toward gingival fibroblasts. The commercially available products tested were: Denti-
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Rinse 3 (CHX), CVS Aseptic Cleaner (CP), Listerine (essential oils with and without 
alcohol), Rincinol (aloe vera; used for wound healing), and Triology (combination of 
essential oils and CP) (Bowen et al., 2015).  
Bowen et al. conducted three studies. The first study exposed human gingival 
fibroblasts to each of the listed mouth rinses at full strength or 1:2 or 1:10 dilution for 30 
seconds. Figure 10 shows the viability of gingival fibroblasts before and after treatment 
of each mouth rinse. Before treatment, live cells are visible. After treatment, there was a 
massive reduction in viable fibroblasts. Exposure to CHX caused a 94% decrease in 
fibroblasts. In Figure 10, the former elongated fibroblast cells became round (black 
arrow) after being treated with CHX. CP caused a 95% reduction in fibroblasts and after 
exposure, cellular debris was observed. The products containing essential oils with and 
without alcohol decreased the cell count by 93%, but did not cause the fibroblasts to lose 
their elongated shape (white arrow). Rincinol also reduced fibroblasts and those left 
behind were both rounded (black arrow) and elongated (white arrow). All these products 
significantly reduced the amount of viable fibroblasts, whereas the combination product 
decreased the cell count by 18% (Bowen et al., 2015). 
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Figure 10: The Viability of Oral Fibroblasts Before and After Treatment of Oral 
Rinses. These images show the before and after treatment results of oral rinse products 
on the vitality of healthy oral cells. Pre-treatment (top row) shows the elongated, healthy 
fibroblast cells. Post-treatment (bottom row) displays the remaining cells after the 
treatment of each oral rinse product. Figure taken from Bowen et al., 2015. 
 
The next study by Bowen et al. tested these products for those individuals already 
dealing with oral health issues due to disease or drug use. To conduct such a test, 
fibroblasts were treated with a 1:2 dilution of the three least harmful agents (essential 
oils, aloe vera, and combination) for one minute and then with one sequential dose of 
doxorubicin (a common chemotherapy) for 24 hours. After exposure, the essential oil and 
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Rincinol increased cell death more than doxorubicin. The combination product also 
caused a rise in cell death, but not as much as the other products (Bowen et al., 2015).  
Lastly, a single rinse study was observed in-vivo with the CHX product, the 
combination product, and a water rinse. There was no decrease of bacteria after the water 
rinse. The CHX product only reduced the number of P. micros by a large amount; 
however, CHX shows no long-term positive effects. Clinical trials have reported no 
benefits of using CHX over mechanical debridement. As for the combination product, 
there was a significant decrease in six different high to low risk bacteria (A. 
actinomycetemcomitans, T. forsythia, F. nucleatum, P. intermedia, P. micros, and 
Capnocytophaga gingivalis) (Bowen et al., 2015).  
It was surprising to see that antimicrobial products could be so harmful toward 
healthy gingival fibroblast even after such a short exposure time. Even Rincinol used for 
healing purposes was just as dangerous to the vitality of fibroblasts like CHX and 
Listerine. All the tested products showed some degree of fibroblast destruction, but the 
combination product showed to be the least toxic. The combination product tested to be 
the superior choice in antimicrobial effects and least toxic to oral fibroblasts (Bowen et 
al., 2015). 
 
Oral Probiotics 
Over the recent years, there have been publications suggesting the benefits of oral 
probiotics against PD. Some studies have tested the effects of probiotics in subjects that 
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did not receive any prior mechanical periodontal treatment, such as SRP. In 2007, Della 
Riccia et al., analyzed clinical parameters (gingival inflammation, plaque and calculus 
levels, temperature sensitivity, and BOP) on eight healthy patients and 21 individuals 
with chronic periodontitis after taking L. brevis-containing lozenges. After probiotic 
treatment, all clinical parameters decreased. For example, patients who once showed 
moderate gingival inflammation actually had all signs of inflammation disappear. Before 
treatment (T0), the gingival inflammation was 2.24 + 0.12 and reduced to 0.14 + 0.10 
after treatment (T1). The individual scores of each clinical parameter can be seen in 
Table (Riccia et al., 2007).  
 
Table 1: Effects of Probiotic Treatment of Lactobacillus brevis. Figure taken from 
Riccia et al., 2007 
  
Similar to Riccia et al., Vicario et al. (2013) led a 30-day study using two L. 
reuteri strains (ATCC 55730 and ATCC PTA5289). After treatment, there were great 
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improvements (p < 0.05) of PPD, PI, and BOP among the subjects (Vicario, Santos, 
Violant, Nart, & Giner, 2013). In comparison, Suzuki et al. (2012) tested the effects of 
soybean oil containing L. salivarius WB21 versus a placebo. A decrease in BOP was 
observed, but not in PPD. Interestingly, during the study, Suzuki et al. did notice 
increased salivary flow within the subjects just after two weeks of probiotic 
administration (Suzuki et al., 2012).  
Unlike the above studies, there have been studies conducted testing probiotics in 
adjunct to SRP treatment. In 2016, a double-masked placebo-controlled random 
controlled trial conducted by Morales et al. tested the benefits of L. rhamnosus SP1 in 
adjunct with periodontal therapy in 28 patients suffering from chronic periodontitis. 
These 28 individuals were randomly divided into two groups. Each group was treated 
with SRP, but one group was administered a placebo and the other group was given the L. 
rhamnosus SP1 probiotic. For three months, the dose consisted of orally taking one 
sachet, dissolved in 150 mL of water, once a day following brushing. Following SRP, 
patients were advised to perform regular oral hygiene with a manual toothbrush and were 
examined at baseline and then every three months. After 12 months, periodontal clinical 
parameters (plaque accumulation, BOP, PPD, and CAL) were observed. Both groups 
showed overall improved in PPD, but mean PPD and percentage of sites with PPD >5 
mm were greatly reduced in the group receiving SRP and the probiotic (Morales et al., 
2016). 
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 Two other studies, one conducted by Tekce et al. (2015) and the other by Ince et 
al. (2015), demonstrated similar concluding results using L.reuteri-containing lozenges. 
Tekce et al. witnessed lower parameters in patients receiving SRP and lozenges 
containing L. reuteri (Tekce et al., 2015). Ince et al. also saw the advantages of using L. 
reteri-containing lozenges in patients with moderate deep pockets in addition to receiving 
initial periodontal treatment (Ince et al., 2015)  
 Deciding which probiotic is better is unclear; however, among several studies and 
different modes of administration, there have been consistent benefits of using a strain of 
probiotic in addition to SRP. For instance, as mentioned before, the study by Morales et 
al., (2016) involved the administration of one L. rhamnosus SP1 sachet daily for three 
months (Morales et al., 2016). While a study by Teughels et al., (2013) consisted of L. 
reuteri-containing lozenges taken twice a day for three months directly after a 
disinfecting process (Teughels et al., 2013). Vivekananda et al. (2010), shared a similar 
procedure, but patients only began taking the probiotic 21 days post SRP treatment. 
Although Teughels et al. witnessed more significant reductions in PPD compared to 
Vivekananda et al., Vivekananda et al. still concluded large reductions in clinical 
parameters within different groups suggesting that even with different modes of 
administration, probiotics can improve PPD when taken in adjunct to SRP (Vivekananda, 
Vandana, & Bhat, 2010) . 
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DISCUSSION 
 
Oral health is an essential part of overall health. Maintaining good oral health is 
not only important for preventing oral infections, but also for achieving an overall healthy 
state of wellbeing. Like the rest of the human body, the mouth contains millions of 
bacteria. If not properly cared for, these bacteria can form dental plaque, which can 
accumulate and affect the gums and teeth causing periodontal diseases like gingivitis and 
periodontitis.  
Preventing periodontal diseases involves a proper oral hygiene routine. Dentists 
recommend that patients brush twice daily, incorporate interdental cleaning once daily, 
use safe antimicrobial mouth rinses, and receive bi-annual cleanings (ADA, 2013). If 
dental plaque is not removed daily, it can calcify and become calculus. Although calculus 
is not pathogenic, it provides a rough surface for pathogen bacteria to inhabit. Once 
calculus is formed, it can only be removed by a dental health care professional.  
The two common diseases that affect the periodontium are gingivitis and 
periodontitis. In the beginning stages of gingivitis, the plaque build-up that forms on teeth 
causes inflammation of the gingiva. This inflammation is the direct immune response to 
plaque. As plaque accumulates, gingiva shows more erythema and swelling. Gingivitis is 
reversible, but if not treated, gingivitis may progress to periodontitis (Wolf & Hassell, 
2006).  
Periodontitis is inflammation that extends to the deeper periodontal tissues. This 
inflammation will cause destruction of the periodontal tissues creating pockets and 
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eventually tooth loss due to the decreased bone support. Unfortunately, inadequate care 
of the oral cavity can move beyond the mouth and become a problem systemically. 
Research has shown a link between poor oral health and a variety of systemic illnesses, 
such as cardiovascular disease, diabetes, and stroke (Wolf & Hassell, 2006).  
 Due to this research, the association between oral health and systemic health has 
increased awareness in the medical world (Yap, 2017). Specifically in integrative 
medicine, which looks at the human body as a whole unit. For years, dentistry has been 
viewed as a separate discipline; however, oral health should be an integral part of overall 
health (Yap, 2017). There should be a greater emphasis on the collaborative efforts of all 
health care professionals to provide patients the best care. In the same realm as 
integrative medicine is functional medicine. Functional medicine also integrates oral and 
whole body health, while providing a more holistic approach to disease. Instead of 
treating symptoms, functional medicine aims to determine the underlying cause of 
disease (Bland, 2015; Cornelio-Flores, 2017).  
All of these integral and functional medical principles are also important for 
dentists that practice holistically. Holistic dentistry, or biological dentistry, is not a new 
or separate specialty of dentistry. It is a type of dentistry that emphasizes the relationship 
between the oral cavity and the whole body. A particular philosophy of holistic dentistry 
is to  
“always seek the safest, least toxic way to accomplish the goals of modern 
dentistry and of contemporary health care and to recognize the essential 
connections between oral health and overall health” (IAOMT, 1999).  
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Traditional dentistry treats the resulting symptoms and outcomes of disease in the mouth. 
Holistic dentistry seeks to understand the etiology of disease that can often go beyond the 
mouth, and treat disease in the safest most biocompatible manner.  
It has been determined that PD is not caused by a single microorganism, but 
instead is caused by the immune response of the host to a variety micro-organisms. It has 
been demonstrated that bacteria colonize gingival pockets and produce virulence factors 
that cause damaging effects on the host tissue (Wolf & Hassell, 2006). Awareness of the 
cause has aiding in the development of proper and effective treatment. Due to this 
research, treatments of PD have evolved. 
 
Holistic Treatments for Periodontal Disease 
SRP 
In holistic dentistry, periodontal treatment is referred to as biologically-based 
periodontal therapy. This kind of therapy is a safe, effective, and minimally invasive 
while supporting the positive and healthy ecologic alterations in the mouth. This therapy 
strives to kill pathogens without removing healthy tissue, but also supports the body’s 
natural healing process (IAOMT, 2017) 
The first step in treating PD is SRP, which is practiced in both traditional and 
holistic dentistry; however, they are practiced differently. In the traditional sense, SRP 
involves removing diseased tissue until a smooth surface is reached. Unfortunately, this 
can cause removal of healthy tooth structure. Research has demonstrated that the tooth 
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itself is not diseased. Instead, the disease causing bacteria inhabit around the tooth 
surface and the infiltrate. Holistically, before SRP, eliminating these bacteria with an 
antiseptic i more effective. After decontamination, SRP can then be done which focuses 
on only removing calculus without damaging the root structure. This approach of using a 
pre-scaling rinse is a more effective way of treating PD because removing the cause of 
disease will lead to healthier gums (IAOMT, 2017). 
 
Irrigation and Mouth Rinses 
 Irrigation of antiseptic rinses in periodontal pockets is another treatment of PD. 
Conventional methods of irrigation have involved the use of CHX and PVP-I. Although 
these antiseptic rinses have demonstrated antimicrobial properties against periodontal 
pathogens, they also have shown to cause adverse effects. CHX can alter taste, shed 
mucosal tissues, and stain teeth. Most importantly, it is toxic toward gingival fibroblasts, 
endothelial cells, and alveolar osteoblasts. PVP-I may be less toxic than CHX, but it also 
can stain the surrounding environment (Hayakumo et al., 2013). 
 In addition to CHX, there are several other agents used in mouth rinsing that are 
toxic to the healthy gingival fibroblasts of the oral cavity. Conventional products such as 
Denti-Rinse ®, CVS Aseptic Cleaner ®, Listerine ® , and Rincinol ® have been used for 
years to provide antibacterial properties. An in vitro study conducted by Bowen et al. 
(2015) has demonstrated how harmful these products are to the vitality of fibroblasts. 
Oral fibroblasts are needed to begin wound healing. If a patient is using a product that 
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kills almost 100% of the oral fibroblasts, their healing cycle will stop. This will never 
allow for complete healing. A mouth rinse should be antibacterial while still promoting 
the natural healing processes of the body. Such a mouth rinse was the combination 
product used in this study (Bowen et al, 2015).  
 In holistic practice, the use of ozone as an adjunctive antiseptic has been proven a 
safer and more natural option. Ozone also has several antimicrobial properties. It can 
fight infection against bacteria, viruses, fungi, yeast, and protozoa. In the 
decontamination of the root surface, the effect of ozonated water toward proliferation of 
cells in the periodontal ligament was studied. It was seen that ozone had no negative 
effect on the rest of the periodontal cells on the root surface. When compared to CHX, 
ozone demonstrated a decrease in PI, GI, and bleeding index. Ozone is a non-toxic 
alternative for dental procedures. In an in-vitro study by Huth et al., ozone in high 
concentration was seen to be equally or more effective in decreasing pathogens than 
CHX (Eregowda & Poornima, 2015). Not only does ozone therapy effectively eradicate 
periodontal pathogens, but it also supports and stimulates the body’s natural immune 
system to promote healing (Dodwad et al., 2011). 
  
Laser Therapy 
 In severe cases of PD, traditional dentistry has favored invasive gum surgeries 
such as gingivectomy, flap operations, and bone re-contouring. With traditional gum 
surgery, the gum tissues is excised and removed. Following the procedure, several 
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stitches are needed, bleeding is common, and recovering can take a long time. In 
addition, gum surgery can result in unwanted space between teeth and gum recession 
(Latheef, Sirajuddin, Gundapaneni, MN, & Apine, 2015) 
In holistic dentistry, gum surgery is a last resort therapy if the previous non-
invasive procedures do not work. If surgery is done, it is limited to certain areas to 
discover why the patient is not healing properly (IAOMT, 1999). However, use of lasers 
in dentistry has become more popular. Lasers have demonstrated bactericidal and 
detoxification effects. They also are able of eliminating dental plaque and calculus with 
very low mechanical stress on the root surface. Laser gum surgery involves no excision 
of the gum and therefore stitches are not needed and bleeding post treatment is 
uncommon. Laser treatment also preserves the gingiva between the teeth while minimally 
causing gum recession. In addition, patients are able to resuming normal activities within 
the same day of surgery (Latheef et al., 2015) 
 The Food and Drug Administration (FDA) approved the Nd:YAG and CO2 lasers 
for soft tissue surgery and approved the Er:YAG laser for both soft and hard tissue 
surgery. Clinical studies have demonstrated the use of these lasers in patients with PD. 
Some studies showed the use of the Nd:YAG laser in addition to SRP decreased GI and 
PPD and improved CAL. Another study saw similar results and also noticed a decrease in 
inflammatory mediators. The Er:NAG lasers were efficient in reducing pathogens within 
the periodontal pocket allowing for a biocompatible surface (Grzech-Leśniak et al., 
2018). According to some in vitro studies, Er:YAG was compared to the modified 
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Widman flap surgery. The Er:YAG laser alone presented a greater reduction in PPD and 
larger increase in CAL (Gaspirc & Skaleric, 2007). Even using both lasers in patients 
with moderate to severe periodontitis showed greater improvements in BOP, CAL, and 
bacterial count compared to performing SRP alone (Grzech-Leśniak et al., 2018). 
Although lasers have been used more for the treatment of PD, additional clinical studies 
would be ideal to determine the positive and negative effects of lasers compared to 
conventional approaches (Aoki et al., 2004).   
The Future of Holistic Periodontal Treatments 
Further research on holistic treatments for PD is important because such 
treatments take into account local factors and systemic risk factors. Holistic approaches 
to periodontal disease treat causes, not just effects. With a better understanding on the 
mechanism of PD, it is essential for researchers to find alternative therapies to treat this 
disease that are both effective and long lasting. Holistic approaches to treating PD are 
very promising. A variety of holistic treatments have led to improved outcomes for 
patients suffering from any stage of PD. Further research on holistic treatments of PD 
will not only benefit the oral cavity, but improve overall systemic health.  
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CONCLUSION 
  In recent years, studies have associated a link between oral and systemic 
diseases. Maintaining a healthy oral cavity is essential for the overall wellbeing of an 
individual. Compared to traditional dentistry, holistic dentistry emphasizes the 
importance of this. Holistic dentistry provides an alternate perspective on dentistry that 
believes in the interconnection of the mouth and body. In addition, biocompatible 
dentistry provides several non-surgical approaches to treating PD such as gum irrigation 
with non-toxic antibacterial products like ozone, laser therapy, nutrition, and supportive 
supplements. For patients suffering from PD, it may be beneficial to consider 
biocompatible periodontal therapy. This kind of therapy not only treats PD, but it 
addresses the cause of the problem while supporting the body’s natural healing process. 
Further research on holistic periodontal treatment, which has demonstrated success in a 
variety of studies, will continue to benefit both the oral cavity and overall wellbeing of 
patients.  
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